Elevated Spermidine And Spermine Levels In The Blood Of Psoriasis Patients  by Proctor, Michael Scott et al.
T HE JOU Il NA L Of' I NVESTIGAT IVE DEHMAT OLOC,y, 65:409- 4 11 , 1975 
Copyrigh t © 1975 by T he Willi a ms & Wil kins Co. 
Vo l. 65, No.4 
Print ed in U.S.A. 
CONCISE REPORTS 
ELEVATED SPERMIDINE AND SPERMINE LEVELS IN THE BLOOD OF 
PSORIASIS PATIENTS 
MICHAEL SCOTT P ROCTOR, B.A .. M.A., HOWARD VANCE FLETCHER, JR., B. A .. JAYESH B. SHUK LA, M.S. , AND OWEN M. 
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Sam ples of blood , a nt icoagulated wit h EDTA , fro m 11 patients with psorias is a nd 11 
ind ivid ua ls wit hout psori as is were a na lyzed fo r t heir polya mine conten t. T he average 
s permidine level in patien ts wit h psorias is was a p proximately twice t hat of t he cont rols a nd 
t he average spermine leve l was t hree t imes t hat of t he cont rols . The levels of spermidine and 
s permine in t he skin of t wo patien ts wit h psori asis were s igni ficant ly d epressed as compared 
to t hose of controls. 
El evated polya mine levels have been reported in 
t he urine of patients wi t h cance r [1] a nd in t he 
b lood of patie nts wit h cysti c fibros is [2 ]. Much 
inform ation has been gathered to re late polyamine 
levels a nd composit ion to growth a nd development 
[3,4), usua lly re lat ing increased levels of poly-
a mines to inc reased growt h rate. Psori as is is cha r-
acteri zed by chronica lly accelerated epiderm opoie-
s is a nd ma ny metaboli c a bnormali t ies have been 
n oted in t he disease [5 ]. S tii ttgen [6 ] reported t hat 
s kin from patien ts wi t h psoriasis had dec reased 
concen t rat ions of spermidine a nd spermine. As a 
f irst step in d etermining whether t he increased 
epidermopoiesis in psori asis may be ret1ected by 
a ltered systemic polya mine metabolism , we have 
examined spermidine a nd spermine leve ls in t he 
blood of psori asis patients. 
MATERIAL S AND METHODS 
Venous blood was collected in tubes conta ining EDTA 
(ethylene diamine tet raacet ic acid ) and immed iately 
refrigerated. All blood sa mpl es were collected 2 hr post 
cibum . A 2- ml aliquot was mixed wi th an eq ual volume of 
10% sulfosa licylic ac id in a plast ic centrifuge tube and 
cent ri fuged fo r 15 min at 4000 x g and the supernatant 
freeze-dried. The lyophilate was resuspended in 0.4 ml of 
0.2 N citrate bufTer, pH 2.2 . This sample was fi ltered and. 
loaded into the Durrum amino ac id ana lyzer, model 0-50 
[7 ). T he va riat ion in polyamine concentration between 
re pli cate blood samples drawn at different ti mes was less 
than 7%. 
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T he groups studied consisted of individuals of approxi-
mate ly equ ivalent characte rist ics. T he mean age for t he 
control group was 31.7 years with an age span of 22 to 51 
yea rs, wh ile the psoriatic group had a mea n age of 42.4 
years and a ra nge of 16 to 59 yea rs. None of the patients 
wi th psoriasis or in the control group was receiving 
systemic therapy. 
A 5- mm skin punch biopsy was obta ined from 5 control 
subjects and 2 indiv iduals with psorias is. T he speci mens 
were frozen in liquid ni trogen and weighed. The frozen 
material was pul veri zed in a press and ext ract.ed accord -
ing to the method of Stii ttgen [6 1. T he biopsies were 
obta ined fro m areas of kin not clini ca lly involved with 
psorias is. 
RESULTS 
The average spermi d ine concent ration 111 t he 
blood of individ ua ls wit h psoriasis was a lmost 
double t hat of t he cont rols , while t he average 
spermine leve l of t hese pat ients was a lmost 3 t imes 
t hat of t he cont rols (T ab . I). The su m of t he mean 
spermidine and spermine concent rations fo r t he 
contois was 5.47 nmole/ml of blood , whil e t hat of 
t he psori asis pa tients was 12.74 nmole/ml of blood. 
Cons idera bly greater va ria tion in the ra nge of 
polya mine concent rations was found in t he ind i-
vidua ls wi t h psorias is as cont rasted to t he con t rols . 
Statistical ca lculations em ploying t he F -rat io [8 ] 
demonstrated t hat in a ll cases t he va ria nces of t he 
figures for psoriasis patients were d iffe ren t from 
t hose of t he controls. Spermidine levels as a na-
lyzed by t he modi fied Student's t-test were s ignifi-
can t ly di ffe ren t between psoriasis patients a nd 
cont rols at the 0.01 proba bili ty level, whil e sperm -
ine levels, wit h a much greate r varia nce in t he 
psorias is group , were found to be significantly 
different between t he two groups at t he 0.05 
probability level. 
Wi t hin t he two groups no stat istica lly s ignificant 
correlation was fo und b etween age a nd t he spermi -
dine or spermine concent ra tion . No statistica lly 
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significa nt correlation was noted between mal es 
and females with respect to t he polyamines . 
Though an ana lysis of sk in polyamines was 
performed in only 2 pati ents with psoriasis, a 
s ignificant decrease in t he spermidine and sperm -
ine concentrat ion was found (Tab . Il) . 
DISCUSSION 
The question ra ised by these results is whether 
the elevated polyamine concentrat ions in blood 
of patients with psoriasis is etiologica lly re-
lated to the pathogenes is of t his dsease, or is 
s imply a ret1ection of polyamines relea ed from 
ra pidly proliferating epidermis into the systemic 
TABL~: I. Concentra tiDn Df sperm idin e and spermine in 
blood of control group and individuals with psoriasis 
Age 
Combined 
Controls 
22 M W 2.79 3.30 6.09 
22 M W 2.74 3.60 6.34 
23 M W 3.97 4.02 7.99 
24 M W 3.45 1.27 4.72 
28 M W 1.72 1.48 3.20 
29 r W 2.77 1.75 4.52 
32 F W 1.78 3. 15 4.93 
32 M W 3.90 4.90 8.80 
37 F B 1.98 1.85 :3.83 
49 M W 3. 15 1. 32 4.47 
5J F W 4. 11 1.24 5.35 
X = 31.7 X = 2.94 X = 2.53 X = 5.47 
Individuals With Psoriasis 
16 M W 4. 15 7.00 ILl5 
30 M W 5.9 1 5.:37 11.28 
32 M W 3. 10 9.70 12.80 
36 M W 6.fiO 22.20 28.70 
40 F W 4.49 5.46 9.95 
43 M W 9.37 :3.21 12.58 
49 F W 4.65 3.43 8.08 
5 1 M W 8.50 4.75 8.25 
54 M W 4.70 4.75 9,45 
56 M W 4.73 2.15 6.88 
59 M W 9.56 11.46 21.02 
X = 42.4 X = 5.51 X = 7.23 X = 12.74 
TABU~ 11. Polyamine concentration of skin expressed as 
nmole/ffm weiffht 
Samples Spermidin e Spermin e SPI)/SPM 
Controls: 
( l )A. M . 37. 1 69 .3 .54 
(2) K .C. 45. 1 52.0 .87 
(:3) H.F. 21.4 4:3.9 .49 
(4) M.P. 33.3 63.7 .52 
Psori aR is: 
(1) D.B. trace 34.8 .003 
(2) K .L. 3,47 18.7 .19 
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circulat ion. An argument for the latter is t he 
observed increased polyamine concentrat ion s 
found in patients with neoplasms . That t hi s m ay 
be a primary finding in psor ias is is shown in the 
demonstration of decreased poly am ine concent ra_ 
tion in t he skin of psoriasis patients in SWttgen ' s 
study and our presen t data (Tab. II). Unfort u -
nately , StUttgen did not indicate whether he was 
exam ining involved or uninvolved skin. 
It is tempting to specu late as to possib le mech -
anisms t hrough which elevated systemic poly-
am ines may etiologica lly be related to psorias is . 
Several studies have shown decreased leve ls of 
adenyl cyclase and cyclic AMP in psoriati c plaques 
[9 ). It has a lso been noted that age nts that inhibi t 
proliferation of seve ral kinds of cultured cell s 
increase cAMP leve ls, while st imul at ion of prolif-
erat ion is accompanied by a decrease in cAMP 
levels below normal [10]. Lockwood , Lipsky, M e-
ronk , and East [11 ,12) have demonst rated an 
insulin -like effect of polyamines, and offer evi -
dence that thi s effect is exerted by suppress ion of 
cAMP levels. They a lso suggest t hat polyamines 
exert t his effect by a ltering cell membrane fun c-
tion . Voorhees et a l [13 ) d iscove red a membrane-
bound , epinephrine-sensit ive adeny l cyclase in t he 
skin in which ep inephrine st imulates ade nyl cy-
clase with a subsequent rise in cAMP leve ls of t he 
cell. In the plaques of psori as is, this ep inephrine-
sensitive ade nyl cyclase exhibits decreased sens i-
tivity to epinephrine [1 4 ]. Thus, there may be a 
possible connection between (1) decreased cAMP 
leve ls caus ing increased proliferat ion of ep idermal 
cells, (2) membrane-bound adenyl cyclase in pso-
riati c plaques inducing less cAMP in response to 
epinephrine, and (3 ) polya mines inl1uenc ing ce ll 
membrane functions and suppress ing cAMP. 
Our data and StUttgen's indicate t hat t here · is a 
decreased level of polyamines in t he skin of pa-
ti ents with psorias is . Byus and Russell [15 ] have 
demonstrated a possible regul atory step in the 
polyamine pathway by showing orn ithine decar-
boxylase activ ity is regulated by cAMP concentra-
tion. T he complete pathway is a rginine Org lnl180, or-
ni thine orn . decurboxy l uB;> putresc ine spermidine 
spermine. T he decreased ep idermal cAMP would 
res ul t in decreased orni t hine decarboxylase activ-
ity leading to decreased synthes is of permidine 
and spermine in t he ep idermis. If thi s were so, one 
wou ld predict t hat ep iderm is should have in -
creased levels of a rginine and ornithine in the cell s 
and , indeed , Ste iglede r 116) found a n elevated 
arginine level in psoriati c scales, and Rothberg [17 J 
found an increased a rginase leve l in psoriatic 
sca les, poss ibly a n attempt on t he part of the ce lls 
to decrease the elevated a rginine level. 
Whether t he polyamines a re etiologica lly related 
to psoriasis, or merely a nonspec ific indicator of 
proliferation , the data sugges t new areas of re -
sea rch in psoriasis. 
We gratefully acknowledge the help of Dr. Stanley 
ull en and Dr . Robert Coha n in this study. 
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